Introduction
In empirical studies, corruption and bribery have been found to have a negative effect on firm growth and performance. However, bribery can affect individual firms differently depending on their attributes, and the possible differential effect of bribery on firm growth has not been studied extensively. This paper identifies the differential effects of bribery by firm size based on sales as well as firm age. Understanding the significance of differential effects across firm characteristics is valuable from a policy perspective since it allows for specific recommendations on promoting private sector development.
We use firm-level data from the Latin America and Caribbean (LAC) region, covering 29 countries. There is large variation in sales growth for firms in LAC. Average annualized sales growth is modest at about 3 percent, and the standard deviation is 35 percent. Bribed firms in LAC have an average growth rate of 0.9 percent compared to 3.3 percent for firms that were not bribed.
Understanding constraints to firm growth is especially relevant in LAC since the region has experienced multiple financial crises in the early 2000s and again in 2008. While there has been great effort to promote development, efforts have been concentrated on increasing consumption rather than development of the private sector. Moreover, economic growth in LAC has been credited to changes in commodity prices rather than increases in productivity. Recognizing business climate factors constraining firms is valuable for future growth. Corruption in Latin America is regarded to be commonplace (Gaviria 2002) . Many countries in the Latin America region rank as high corruption countries. Transparency International's Corruption Perception Index ranges from 0 to 10, with low scores characterizing highly corrupt countries. As an example, in 2009, Argentina scored 2.9 compared to the U.S. with a score of 7.5.
Using data from 1999, Gaviria (2002) finds negative effects from corruption on sales growth for firms in Latin America. However, perception-based corruption data are used and the possibility of simultaneity is not addressed. Asideu & Freeman (2009) also use firm-level data from 1999 and find no significant effect from corruption on investment growth in the region.
Compared to previous research on corruption in LAC, we offer new insights using recent data.
We find objective measures of bribery have a negative effect on sales growth. In particular, 3 young firms and firms with low sales are more severely affected by bribery than their counterparts. We do not find significant effects from bribery on employment growth. This may imply that bribery does not affect job creation as significantly as revenue streams.
The literature discussing the effect of bribery on firm sales growth is limited, and related studies are often restricted to individual country studies or utilize subjective measures of corruption. Many firm-level studies finding negative effects from corruption focus on only one country and none being in the LAC region: Uganda, Mauritania, China, and India ( There are several studies with wider country coverage that do not find corruption having a significant and robust effect on firm sales growth, investment, or employment growth (Beck et al 2005; Asideu & Freeman 2009; Aterido et al 2011) . Still, other research with large country coverage utilizes perception-based measures of corruption (Bastos & Nasir 2004; Beck et al 2005; Carlin et al 2006; Gaviria 2002; Commander & Svejnan 2007) . Objective measures are preferred over subjective or perception-based measures since they are less prone to measurement error or endogeneity problems. Perception-based data can be confounded with the aggregate health of the economy and lead to counterintuitive correlations. For example, Kaplan & Pathania (2010) find firm perceptions of the business environment are worse in periods of high growth.
Asking firms to rank their perception of the severity of a business climate element such as corruption poses a host of problems. Responses may not reflect the actual severity of a business climate element, but how much the element is relevant to their business. In this paper, we use objective measures of corruption, specifically, whether or not a firm was solicited for a bribe when conducting business transactions.
Lastly, research on corruption often focuses on effects conditional on country and institutional characteristics and not firm-level characteristics (Mauro 1995; Kaufmann et al 2004; Mo 2001; Wei 2000; Lambsdorff 2003; Johnson et al 2000; Djankov et al 2002; Shleifer & Vishny 1993; Seligson 2006) . In this paper, we focus on differences across firm characteristics, which is more useful to identify what types of firms are the most sensitive to corruption. From a policy perspective, understanding determinants at the firm-level is preferred since these results aide policy makers to make precise recommendations (World Bank 2004; Pande & Udry 2005; Durlauf et al 2008; Dethier et al 2010) .
In theory, bribery can have smaller distortionary effects for large or old firms. The regulatory capture branch of public choice theory suggests that regulatory power is "captured" by the very industries they were designed to regulate, and acts to the benefit of these industries. Large or established firms are more likely to be beneficiaries of regulatory capture since they have longer tenure and influence in the market. In the data, bribery interactions are recorded for business transactions conducted with public workers or officials such as connections for water and electricity, permits, and tax meetings.
Handling bribes also consumes a manager's time. The loss of leadership from a manager dealing with bribery is more costly for younger firms requiring guidance from management while setting up their business. Firms with high sales may also be better suited to carry the financial burden of a bribe, while firms with low sales are more sensitive to bribe requests. The amount of bribe requests is not necessarily scaled according to a firm's sales; Clarke (2011) finds that most bribes in African countries are petty. If most bribes are petty, firms with low sales are affected relatively more severely than firms with high sales.
It is unclear if bribery is random; bribe seekers may assess a firm before requesting a bribe.
Profitable firms may be targets of bribery (Svensson 2003 ). To control for this possible endogeneity and reverse causality of high performing firms being targets of bribery, we instrument a firm's bribery exposure by the average bribery exposure in their sector and location cluster. Fisman and Svensson (2007) use this instrumental variable method to identify the impact of corruption on firms in Uganda, and other authors have used similar methods to identify effects of the business climate on various types of firm performance (Dollar et al 2005 (Dollar et al , 2006 Şeker 2011a; Aterido et al 2011) . This strategy assumes that a cluster's average level of bribery is uncorrelated to a firm's unobservable characteristics that affect the probability of being solicited for a bribe. For instance, certain regions may have a more corrupt official than another, and this is unrelated to unobservable firm characteristics. For each firm, the cluster average assigned to a firm excludes a firm's own bribery data. Therefore, local bribery conditions at the location and sector explain variation in firm performance, but an individual firm's performance will have no impact on the location and sector average. Under this construction, the cluster average 5 minimizes reverse causality. It is still possible that high-corruption areas experience low-growth rates and have inherently poor business environments. In our identification strategy we include a set of location dummy variables to control for local effects.
The effect of bribery on sales growth from 2007 to 2009 is examined for firms in the LAC region. We find evidence that when established (age ≥ 10 years) or large firms are bribed, their real annual sales growth is significantly less negatively affected than for younger or smaller firms.
First, we find significant differences in the impact of bribery by the size of firms based on their sales levels. Firms who are bribed grow 23.6 percent slower than firms who are not bribed.
We also find that distortion from bribery decreases as annual sales increase. Compared to bribed firms with sales level in the 75 th percentile, bribe-payers with sales in the 25 th percentile have sales growth that is 43 percentage points lower (more than one standard deviation). These results are robust to a series of robustness tests including variations in country groupings, constructions of the bribery measure, and sample restrictions. We also obtain similar results when using a panel data set of firms surveyed in both 2006 and 2010.
Secondly, among small and medium-size enterprises (SMEs) with fewer than 100 full-time employees we find that young firms (age < 10 years) are also more adversely affected by bribery solicitations than old firms. Age has an even larger compensating effect for bribery than being a firm with higher sales. While age and sales are strongly correlated, results including both interactions are significant for the sample of SMEs. Older firms have significantly smaller bribery distortions in non-Caribbean economies.
The remainder of the paper is organized as follows. Section 2 discusses the empirical strategy. Section 3 discusses the data and how the measures of bribery are constructed. Lastly, empirical results and sensitivity analyses are discussed in Section 4. Section 5 concludes.
Empirical Strategy
This section discusses the empirical strategy to identify the effects of bribery on firm growth.
Since the data used in the analysis is a cross-section, endogeneity of bribery may lead to 6 inconsistent estimates of the impact of bribery. Bribe seekers or corrupt officials could adjust their bribe request based on firm efficiency level and wealth. Such firms could be more prone to solicitations (Svensson 2003) . Moreover, the owner or manager of a firm may have ties with public officials that protect the firm from abuse by bribe seekers. These relationships emerge naturally in firms with government ownership. The data used in this study exclude firms that are fully government owned. Although a firm could have a minority government ownership; in the LAC region, only 55 out of 12,449 firms reported positive amounts of government ownership, so relationships with the government or public officials do not pose an endogeneity problem 3 .
Selection bias may be present due to the design of the survey. A firm is asked about bribery exposure only if it conducted specific business transactions. It is possible that firms who want to expand are more likely to conduct these business transactions and are more prone to be solicited.
Implementing a sample selection correction for firms conducting business transactions is difficult with the data used in this paper since it is difficult to find an exclusion restriction which predicts the likelihood of conducting a business transaction that is not related to unobservable performance measures affecting growth. However, conducting business transactions is a common practice as 74 percent of firms in the whole sample conducted at least one transaction.
This large share alleviates some concerns for selection bias.
To address the endogeneity problem, we instrument each firm's bribery exposure with the average bribery exposure in their country-location-sector cluster. For identification, we assume that in addition to an idiosyncratic component, whether or not a firm is bribed is determined by the underlying characteristics of the particular country-location-sector of the firm. Several studies have drawn attention to the variation of investment climate factors across sub-national regions within countries. Almeida and Carneiro (2009) Identification relies on the assumption that bribery has an additive structure where a first component is firm-specific, and a second component is location and sector specific (2).
The variable is the average bribery levels in a country-location-sector group , while is the firm-specific contribution to the bribe statistic. The necessary assumption is that across locations and sectors, bribery exposure is partly explained by local external effects that are exogenous to the characteristics of an individual firm.
Certain sector specific factors like international engagement or dependence on publicly provided infrastructure services can affect exposure to bribery. Since the sample size is small for many countries, we define two sector groups manufacturing (ISIC 15-37) and services including 8 retail (ISIC 51-52) and other service sectors like transportation, hotels, and restaurants, and construction services (Table 1) . Roughly 60 percent of firms are manufacturing, and the remaining are in the services sectors. From a data perspective this selection of sector clustering is also attractive since these two sector groupings are common stratifications across all countries.
Another source of exogenous variation in extraction of bribery is the geographical location of the firm. A region with corrupt officials will yield a higher number of bribery solicitations and higher bribery exposure in that location. This frequency of exposure is independent of an individual firm's characteristics. Urban and rural region differences can also play a role in the frequency of bribes being involved in business transactions. These external environmental factors are uncorrelated to idiosyncratic unobserved firm-specific characteristics that are correlated to a firm's individual experience with corruption.
The use of macro-level averages to correct for reverse causality is a common strategy to address endogeneity from perception-based or corruption related explanatory variables. Fishman and Svensson (2007) instrument firms' responses with industry-location averages of bribe and tax payments. They show these factors negatively affect firm growth in Uganda. Dollar et al. (2005 Dollar et al. ( , 2006 replace firm responses with country-city-sector averages of trade barriers, power outages, government services, and access to finance. They show how these factors affect productivity and export performance. This strategy is also suggested by Dethier et al (2010) , Escribano and Guasch (2005) , Hallward-Driemeier et al (2006) , and Commander and Svejnar (2007) . When computing the country-location-sector average, a firm's own response is excluded to minimize reverse causality. In addition, the sample of firms is restricted to those who are in country-location-sector clusters with at least thirty firms for which bribery information is available. 5 These conditions assure the country-location-sector average is exogenous to a firm's individual response and prevents a single firm's response to dominate the average.
While this strategy corrects for the reverse causality of high performing firms predicting bribery exposure, it does not address the possibility that certain regions high in corruption are also poor environments for doing business. Extracting exogenous variation in the incidence of bribery across regions unconditional of the investment climate is difficult. In regression analysis, 9 we will include a full set of country and location dummy variables to capture local effects. We also rely on a rich set of sensitivity checks with different country groups, firm groups, and variations in bribery measurement.
Data
Firm-level data for the LAC region are available from the World Bank's Enterprise Surveys (ES) database. Enterprise Surveys is a primary data source for studying firm growth, obstacles, and performance. 6 There is great variability in the income and development levels of LAC countries yielding a heterogeneous group of firms. ES data for the LAC region is also unique because it is the first region to have completed two rounds of surveys following the same sampling methodology with a focus on panel data collection. A panel data set of firms interviewed in 2006 and 2010 will also be utilized to study the effects of corruption on firm growth.
Firms are asked if they were solicited for bribes when conducting a specific set of business transactions. Data on solicitations for six business transactions are available; requesting electricity or water connections; obtaining a construction, operating, or import license; or meetings with tax officials ( Table 2 ). Note that we are only informed about bribery activity conditional on a firm participating in a business transaction within the last complete fiscal year, and there may be other instances of bribery not captured in the surveys. This is a clear disadvantage, however, since we are capturing instances of corruption occurring when a firm is trying to "get things done", the data will capture how often bribery affects business operations when it matters. Framing in the last complete fiscal year is also consistent with reported annual sales.
As discussed in the previous section, we restrict the data to firms located in country-locationsector cells with at least thirty responses to bribery questions. A description of the variables is listed in Table 3 , and a comparison of summary statistics for firms in the full and regression samples is presented in Table 4 . Means and the standard deviation across countries are presented.
There are 29 countries in the study. Brazil is excluded since it was surveyed independently in 10 2009. Venezuela is excluded because the country underwent a currency regime change and there are doubts if sales figures were reported in the old or new currency. The sample is slightly reduced to 11,368 firms after restricting to cells with at least thirty bribery responses.
Seventy-four percent of the full sample (9,104 firms) conducted at least one of the six business transactions, and recall that a firm must participate in at least one transaction to have bribery data. Panama has the lowest proportion of firms who conducted at least one business transaction (40 percent). The coverage in the remaining countries is quite high, at least half, and over 90 percent of firms in Guyana conducted at least one business transaction. Historical data on past annual sales has a lower response rate than other variables used in the analysis. These two factors and excluding firms with other missing information reduce the sample to 6,554 firms, which is referred as the regression sample.
There is very little difference in the statistics on explanatory characteristics across sample In the full sample of LAC firms, a total of 17,513 reported business transactions were reported, and 1,052 transactions (6 percent) included a bribe solicitation that affected 981 firms.
Among firms conducting business transactions, average annual sales growth is higher for firms who were never bribed than for firms who were bribed (3.3% vs. 0.3%). In the regression sample, the difference in sales growth for bribed or non-bribed firms is virtually is identical to the full sample. It is important that firms are not systematically excluded from the sample based on their characteristics.
Real annualized sales growth is higher in the regression sample, but insignificantly so by less than half a percentage point. Controlling for characteristics in the previous period is important when estimating growth. In 2007, the average firm had 32 full time employees and an average worker produced $43,914 USD.
Comparing the full and regression samples, the percent of firms bribed in different business transactions is similar. For example, in both the full and regression samples, about 5 percent of firms were bribed when applying for an electricity connection. In the regression sample, there are slightly higher proportions firms bribed when applying for water connections, construction permits, and operating licenses. But this increase is expected since the sample is being restricted to cells with sufficient bribery data.
Among the six business transactions included in the study, meetings with tax officials are the most common interaction for firms. In the regression sample, 71 percent of firms report having met with a tax official. Water connections are the least common service requested; only 9 percent of firms requested this service. This could be caused by the fact that new firms are the most likely group to request a water connection and this group of firms is under-represented in the data. The other four services were requested by about 30 percent of firms each. By component, the incidence of bribery is highest when firms request construction permits or water connections, 14 percent of firms conducting these business transactions were bribed. The high level of bribery occurring with water connections is driven by Caribbean countries.
Two measures of bribery are used in the analysis: i-Bribery Indicator, (BI), ii-Bribery Indicator, Whole Sample (BIW). These measures are explained in detail below.
The Bribery Indicator
The Bribery Indicator (BI) equals one if a firm was solicited at least once when conducting business transactions. The construction of the Bribery Indicator is presented below.
Even though the indicator only reflects the instances of solicitations and not payment amounts, it is still a useful measure of how often firm operations are disrupted by bribery, which can still affect firm sales and production. Also, it can be assumed that if a firm is solicited, then the interference to business operations is already done; bribe-seekers are unlikely to retract a bribe request or ignore an unsatisfactory payment. This measure is objective, which is preferred to perception based measures that have been used in many previous studies.
During survey collection, respondents have the option to refuse to answer or to say they don't know the answer. When a firm's response to the question if they were bribed is a refusal, the refusal is treated as an affirmative response to bribery. The rationale behind this is that if a firm refuses to answer a question about bribery, then they were likely bribed. We treat the cases where the participant doesn't know the answer as missing. shows that firm responses mirror the country scores from the CPI (Figure 1 ). There is a strong negative correlation between the CPI and the percent of firms bribed across countries, the R-squared of the best-fit line is 0.29.
The incidence of bribery in the regression sample is marginally higher than compared to the full sample (Table 4) . This is reassuring that we are not altering the incidence of bribery in a significant way by restricting the sample; the loss of observations from non-response is also not altering the average levels of bribery.
Comparison of the incidence of bribery by country for the regression sample is presented in Table 5 . There is significant variation across countries. The highest proportion of firms being bribed is found in Paraguay and the Bahamas; 31 and 27 percent of firms were bribed when conducting of the selected business transactions. In Paraguay, the incidence of bribery is almost three times higher than the average in the entire LAC region (10.3 percent). Corruption is not consistently higher in a particular sector across countries. In Peru, the bribery rate is virtually the same in both manufacturing and services sectors, about 17 percent. In
Argentina, there is a larger differential across sectors: 15.3 percent of firms in manufacturing were bribed compared to 9.4 percent of firms in services.
The Bribery Indicator (Whole Sample)
We construct another version of the bribery indicator that incorporates firms who did not have a business transaction ( ). Here we denote firms who did not conduct a business transaction as not being bribed.
In the full LAC sample, 74 percent of firms participated in at least one business transaction.
The remaining 26 percent may be poor performing firms, and this may contribute to selection bias in unobservables affecting sales growth and the likelihood of being solicited for a bribe.
Inclusion of firms who did not conduct a business transaction also increases the sample a fair amount since there will be more country-location-sector cells with at least 30 firms. In the full sample, 7.7 percent of firms were bribed when we include firms who did not participate in business transactions, this is about 3 percentage points lower than when not including these firms. Since the sample is larger, there are 174 clusters when the bribery indicator is computed for the whole sample, 13 more clusters than with the main Bribery Indicator.
Estimation
The specification used for the empirical estimation is shown in Eq. (3).
.
The dependent variable used in the analysis is real annualized sales growth , which is computed for firm i in cluster k as the difference in log sales in 2009 and 2007 divided by two.
Nominal sales values are deflated by GDP deflators obtained from World Development
Indicators and converted to 2009 USD with exchange rates also obtained from World Development Indicators. The variable represents one of the bribery measures described earlier ( ). The vector X of control variables include dummy variables for foreign ownership, if the firm is an exporter, sole proprietor, has external financing for investments, had at least one business transaction in the last two years, is medium (20-99 employees), or is large (over 100 employees). Continuous variables include log age and its squared term, log sales in 2007 (denoted as S ik ) and its squared term (see Table 3 for description).
Lastly, a full set of industry, geographic location, and country dummy variables are included in all regressions. Industries are likely to vary in intrinsic volatility of demand and supply shocks due to differences in technological or market characteristics. These differences might create variation in how bribery affects sales growth. Industry dummies control for these differences.
Error terms can be heteroskedastic and correlated across firms within the same country-locationsector group. This could bias the standard errors of the estimated coefficients downward.
Therefore we present robust standard errors clustered by country-location-sector to allow for the possibility of this correlation. We also control for outliers in the data as they could bias the 
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Size and age are two important firm characteristics that affect sales growth. However this effect could be non-monotonic. To control for these factors, we include log of sales and age as well as their squared terms in the regressions. Firms with foreign-ownership could access more easily to better technology and knowledge base which reduces the cost of R&D and promotes growth (Şeker 2011b) . For the ownership status, we set a dummy variable equal to one for firms with more than 10% of foreign ownership. Recent research in international trade literature as reviewed by Bernard et al. (2007) and Greenaway and Kneller (2007) show that exporting firms are larger, more productive, and grow faster. Legal status of firms is also relevant. Firms that are sole proprietors may have lower sales growth since they are smaller and fully liable and take fewer risks or pursue fewer opportunities.
As studies like Fisman and Svensson (2007) and Aterido et al. (2011) have shown, bribery is a distortion and is expected to have a negative effect on sales or employment growth ( ).
Solicitations can distract managers from daily work as well as being financially costly. If a firm does not pay a requested bribe, they may not obtain a necessary license or service which can result in further barriers to production and operations. However, the magnitude of this distortion could vary across size measured in log of sales. In order to test this hypothesis, bribery measures are interacted with firm's previous sales. The total effect of bribery on annual sales growth can be measured as
The sign of coefficient determines how the effects of bribery on growth change with sales.
The sign could go either direction. A firm with higher sales may be able to absorb the distortions from bribery solicitations better than firms with lower sales. On the other hand, such a firm would attract more attention by corrupt officials and will face more frequent and larger bribe amounts which could be more distortive for their operations. We perform the same test with firm's age. A dummy variable is set to one for firms that are at least 10 years. 
Estimation Results
Among firms who conducted business transactions, those who were bribed have lower sales growth (0.9%) than those who were not (3.2%). Note that the variation in annual sales growth is high. Among firms who were bribed, sales growth one standard deviation from the mean ranges from -24.3 percent to 30.9 percent. In the sample, less than half of the firms have negative growth rates. Firms who participate in business transactions on average have higher sales growth than firms who do not, and this may be correlated to higher entrepreneurial abilities or plans to expand. In the surveys, bribery data is only available for firms who conducted at least one business transaction in the past two years. The analysis is restricted to these firms, 74 percent of the sample. In the main specification, firms who did not have any transactions are excluded because it is not possible to identify whether bribery was the reason why they refrained from participating in a transaction. Although this sample restriction could lead to a selection bias, the effect of the selection is not clear. Large and efficient firms with growth potential are more likely to apply for permits and have business transactions. Yet they may also be better suited to compensate for bribery distortions. In this case, any negative impact of bribery we find would be the lower bound of negative impact of bribery. On the other hand, increased visibility in the market could lead to more frequent solicitations and higher distortions. We also present results with the sample including firms without any transaction to show whether the relationship between bribery payments and sales growth is sensitive to the composition of the sample. We make the assumption that firms who did not conduct a business transaction were not faced with bribes.
The correlation table for the variables used in the estimation is presented in Table 6 .
Collinearity between the control variables does not seem to be a concern for the estimation. growth. This result also coincides with stylized facts that older firms have lower growth rates (Dunne et al. (1989) . Firms with foreign ownership are likely to grow faster (Şeker 2011b; Almeida & Fernandes 2008) . Results show that foreign owned firms have sales growth that is around 3 percent higher than those who do not. As for the exporters, although they grow faster than non-exporters, this difference is not significant. Sole proprietors have significantly lower sales growth.
Access to finance is an important factor for firm evolution. Firms with easier access to external finance for productive investment purposes are likely to grow faster. Beck et al. (2005) use a variety of proxies for financial constraints and show how adversely these factors affect growth. Estimation results show that having access to external finance increase growth by half a percentage point. We also include two dummy variables to control for the employment level of firm: medium (20-99 employees) and large (over 100 employees) firms. These dummies provide additional control for firm's size and performance. Unlike sales, they are less volatile and less noisy. Medium and large firms grow faster than small firms with large firms having the fastest growth rate.
The principle result is the negative impact of bribery on firm growth. In column (1), bribery is estimated to have a negative effect on sales growth; firm who were bribed grow 23.6 percent less, or slightly less than one standard deviation from the average. In column (2), the exercise is repeated to show how much this distortion varies by firms' sales levels. For firms with median sales, the total effect of bribery on sales growth is -23.9 percent 7 , which is similar to the effect from column (1). However, the distortion is larger for firms that generate low sales. We compared the effects of bribery on firms that are in the 25 th and 75 th percentiles of the 2007 sales distribution. Among firms who were bribed, firms with sales in the 25 th percentile saw growth rates that were 43 percentage points lower than the rate for firms that are in the 75 th percentile 8 .
Bribery is estimated to have a larger negative effect on the growth of small firms; a higher opportunity cost of paying for bribes is one reason for this larger effect. Small firms can find it more difficult to afford bribe requests and thus their operations are slowed down and productive investment or hiring decisions are retarded. Clarke (2011) finds that most bribes are petty.
Therefore small firms may feel that bribes are more costly than large firms. On the other hand, for large firm who want to expand, paying bribes may serve to speed the attainment of permits which result in greater sales that compensate the bribe payments. The results imply visibility for large firms does not create distortions severe as for small firms.
Age is another explanation for why small firms are more severely affected by bribery. Small firms are likely to be younger. Young firms have less experience dealing with public officials, making them more vulnerable to bribery. In column (3), we interact bribery with a dummy for firms greater than 10 years old. In this interaction, firms who are older have an average 21 percent higher sales growth than young firms. In column (4), bribery is interacted with sales and age. In this specification, the coefficient on the age and bribery interaction term is positive but not significant.
Selection bias due to sample composition is a concern since bribery statistics is restricted to firms that conducted at least one business transaction. However, the direction of the bias that could emerge from the selection is not clear. Including only firms doing business transactions does not necessarily negatively bias the role of bribery since these firms may be better suited to deal with bribe seekers. Table 8 shows results including firms that did not conduct any business transactions. We assume these firms did not experience bribery. The sample increases by over 2,000 firms and there are 13 additional bribery clusters. IV estimates are shown with as the endogenous variable, and the average bribery incidence for the whole sample as the instrumental variable.
In these regressions, we include a dummy variable (Applied) to control for whether a firm conducted a business transaction. This dummy captures the direct effect of a business transaction on sales growth. Firms who apply for business transactions may do so because they have plans to expand; those who applied for a business transaction grew about nine percent more than firms who did not apply for a business transaction. Comparing these results to those obtained in Table   7 , we observe a stronger negative effect for bribery on sales growth, firms who were bribed have growth rates that are 34.7 percentage points lower, or lower by two standard deviations.
However, in column (1), we cannot reject the instrument is weak. In column (2), the total effect of corruption for firms with median sales is 35 percent, almost identical to estimates in column
(1) without an interaction term. Comparison of the total impact of bribe payments shows that among firms who were bribed, firms with sales in the 25 th percentile saw growth rates that were 57 percentage points lower than the rate for firms that are in the 75 th percentile which is more severe than the result obtained from Table 7 .
Robustness Tests
We perform a variety of sensitivity checks. First we repeat the estimation by different country groupings, and for only SMEs (Table 9 ). Second, we use an alternative definition of the Bribery Indicator by coding refusals to bribery questions as non-responses (Table 10) . Thirdly, we create clusters based on finer categories using industries, and larger categories by location only (Table 12 and Table 13 ). Lastly, we estimate the effects of bribery using a panel of firms surveyed in both 2006 and 2010.
A. Firm & Country Groupings
First we analyze bribery distortions for only small and medium-size enterprises (SMEs).
SMEs form the backbone of economic activity in most of the developing countries and they suffer more from unfavorable business environment. In order to understand how stringent bribery is for their evolution, we restrict the sample to firms with employment levels less than 100 workers. Since sales data varies substantially across countries, we use employment levels to define SME. Excluding firms with more than 100 workers drops the sample size to 4,826 firms.
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Panel A in Table 9 shows that SMEs are more severely affected in their growth from bribery.
Note that in this estimation, the requirement of the minimum number of firms in a cluster is reduced to 20 instead of 30. This is done because ES sample design divides the total sample evenly by firm size; small, medium, and large. An average SME is predicted to have sales growth reduced by 2.5 percentage points if they are bribed, which is much lower in magnitude than for the entire sample of firms and is also insignificant. SMEs have a lower dispersion in their sales, and the difference between the bribery impact for firms at the 25 th and 75 th percentile of sales is smaller than for the entire sample; bribed SMEs with sales at the 25 th percentile have sales growth that is 2.6 percentage points less than SMEs with sales at the 75 th percentile.
When analyzing all firm sizes, the interaction between bribery and age was insignificant in predicting growth. When analyzing only SMEs, we find that SMES older than 10 years are less affected by bribery (columns 3 and 4). This result shows that being in the market for longer periods allows firms to acquire experience that is needed to handle market distortions.
Interestingly, older SMEs actually grow 4.4 percent higher than young SMEs when bribed. For SMEs, age is more important than sales levels in terms of characteristics that can help compensate distortions.
The data includes many small countries with a low number of bribery clusters that are used as an instrument. We exclude countries that completed Indicator Surveys, a smaller variation of Enterprise Surveys. Indicator Surveys conducted in mostly Caribbean economies targeted only 150 firms due to small country size. Variation in bribery measure across location-sector cells is low in these countries. There are eighteen countries in this sample compared to 29 countries in the whole region. Excluding these countries shrinks the sample size to 5,586 observations, which is only about one thousand observations fewer than in the entire region. Bribery continues to distort sales growth and more severely for small and young firms (Panel B, Table 9 ). The differential effect of bribery for firms in the 25 th and 75 th percentiles is smaller, 18.5 percent in 18 countries compared to 24 percent for all countries.
B. Definition of Bribery Table 10 show results when considering a different definition of bribery. Results are shown for version 2 of the Bribery Indicator where refusals to respond to bribery survey questions are 21 treated as missing and reduces the sample by about 100 firms. Ignoring refusals yields a stronger negative effect of bribery on firm growth. One explanation for the increase in the effect of bribery is that firms who refuse to answer to bribery questions are those that are not the most adversely affected. Perhaps firms who use bribery to their own benefit or even offer bribes to officials are the least likely to reveal their activity. By ignoring firms like these, the remaining set of firms who admit to facing a bribe are those that were solicited forcibly, and may also be the most negatively affected.
C. Clusters
As a fourth robustness test, we performed the regressions using clusters computed two different ways, one at a finer level and one at a broader level. We originally chose sector-location cells to accommodate small sample size in some countries. The two sectors used to construct the clusters were defined as manufacturing and services.
In the finer grouping, we create clusters at the location-industry level. There are ten industries versus two sectors (Table 1) . Due to the finer grouping, the minimum number of firms in a location-industry cluster is set at 20 instead of 30. This clustering allows for an even more homogenous group of firms in comparison to those using sector groupings. There are a larger number of clusters using industry groupings instead of sectors (138 vs. 101), but about 1,500
fewer observations in the regressions. The result of this exercise presented in Table 11 also yield significant estimates of the effect from bribery. The results are quite comparable to those obtained in Table 7 (clusters at the sector level) with slightly higher coefficients. Moreover, the coefficient of interaction of age with bribery is significant with this finer cluster definition. Table 12 shows results using clusters at the location stratification level. The number of observations increased to 7,003 and reduced the number of clusters to 64. The interaction term between sales and bribery indicator continues to be significant. Table 9 .
D. Panel Estimation
Lastly, we repeat our analysis over a set of firms that were surveyed in both 2010 and 2006 (Table 14) . The panel data is available for fourteen countries as Caribbean and several Central
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American countries were not surveyed in 2006. The main benefit of using the panel data is that it allows us to control firm fixed-effects such as the entrepreneurial ability of the managers. These characteristics could make a firm a target of bribery solicitations as well as affect sales growth.
Thus, the panel data has the advantage over the cross-sectional data in handling the concerns on the endogeneity of the bribe measures. However, the size of the panel is quite small (1,724 observations). For this sample, we apply the first difference estimation given as
In the estimation with the panel data we don't exclude firms that are in a country-sectorlocation cell with less than 30 observations as we do not apply the IV method. Results using the bribery indicator (with whole sample) are presented in Table 14 . The sample is not restricted to sub-sample of firms with business transactions because such a restriction significantly decreases the sample size. In the second column of the table, we find that bribed firms have sales growth that is 30 percentage points lower than those who were not solicited for bribes and the impact of bribery on small firms is more severe. In the panel results, the interaction term of bribery with age is no longer significant.
Conclusion
A limited number of studies have examined the relationship between bribery and firm evolution. In this study, we contribute to this literature by using firm-level data from 29 developing countries in the LAC region. Our analysis is novel in a few dimensions. Micro-level data on corruption are scarce. We use data from Enterprise surveys which apply the same methodology to collect data from a large set of countries. This allows us to combine data for different countries. Second, we study the differential effects of corruption on growth. We assess the impact of bribery on sales growth by focusing on how bribery affects firms differently based on their sales and age.
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We find significant differential effects of bribery by firm size and firm age. Paying bribes decreases sales growth of low-sales-generating firms more severely than high-sales-generating firms. Findings of a negative effect of bribery are robust to different sub-samples and controlling for unobservable firm fixed effects with a panel data set. By applying an instrumental variable method, we correct for reverse causality.
It is important to discern which types of firms are the most sensitive to business environment distortions. From a policy perspective, our results reinforce the importance of micro-level studies to reach conclusions to help policy makers make specific recommendations. [0] Notes: In each regression, there are 6,554 observations, 29 countries, and 101 clusters. In computing country-location-sector average for bribery indicator only firms with business transactions are included. Clusters have a minimum of 30 observations. All estimation results include industry, location, and country fixed effects. P-values are in square-parentheses. Robust standard errors clustered by country-location-sector are presented in curved parentheses. *** p<0.01, ** p<0.05, * p<0.1 
